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(54) MEMBER FOR ELECTRONIC CIRCUIT, ITS MANUFACTURING METHOD AND 
ELECTRONIC COMPONENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve thermal 
reliability by remarkably shortening a manufacturing 
process and effectively reducing a manufacturing 
cost. 

SOLUTION: A member for an electronic circuit 12A 
has a thermal conduction layer 22 on a heat sink 
material 20. The thermal conduction layer 22 is 
composed of an insulation board 24, a first joining 
material 26 including an active element for joining the 
insulation board 24 on the heat sink material 20, a 
second joining material 28 formed on the insulation 
board 24, and an electrode 30 formed on the second 
joining material 28. An AIN layer or Si3N4 layer is 
used as the insulation board 24, a hard brazing 
material containing the active element is used as the 
first and second joining materials 26, 28, and an SiC 
composite material and a C/Cu composite material 
are used as the heat sink material 20. 
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fc"3, 36*ob-h^y^»2 0tfD}!!aB58s|S}&»l. 0xl 

0 - » /k £ 8x 4 miflmtt-f 4 l> coxh 4 iMrlz 

a. m^HftSh i o Awmaztiz z t ttfo x&x=m 

iftl0A<3fifl&FJb#UfcBL b-^y?#20i& 
Stffig 24t #51 HcMfitf 4 **U&<& 4 T* 
4. 

[0 0 50] «aS36K2 4fc:*Jft4A 1 kNfccot;Hfl 
j£Jtli. A 1 : N = 0. 8:1. 2—1. 2 : 0. 8T 
U*. ZcvmHr. *&B£iK2 4tt. MM 
lZ3. 0X10" 6 — 1. 0X 1 0- 5 /K^P5S*i; 1 
5 0W/mKJa_hWf»fai^Sr^-r*^T'fc4. 

[005 1 ] b-hv->-^«2 0<7)Sife^(i. 

1 5 0W/mKj^C*4£k##*U\ 1 5 0W/ 
m K*»T*4 k , «Wft 1 0 A#ffiffl$ix4 CI fc 
f#oT I Cf 771 6^L/d&£^SB.ai OAm 
gP^t(K^Sii-4a«* i 31<^4«OT\ BW^asffil 0 
Atf>igS£-Jgfc«Hrt- 4SMM=g. L < 3r4 

4. 

[0052] t-hyy^»20 WittfcWBU. JJfefisW 
***»»4WJJE LfcttHrt k £4 J; d $r fc sOT'&ix 
Km:IRj£3*l$rV\a*. SiC. A IN. Si 3 N 4 . B 
eO. A 1 2 0 3 , Be 2 C\ C. Cu. Cu^, A 

l. Ai-g-t, Ag, Ag^, s ia»6$rs»a»$>» 

JKSiifc^*< k t, 1 o*ff»6r«k LT^ff 4^ t * { 
T#4. BP^. b-hyy^2 0li i^^cT)**^ 

-r4^k^'T'^4. tS-^WkLTii. SiC/CuS^ 
»2 0A (03#Bg) J ?C/CuH^2 0B (H4# 
fR) £0!KH-4.rka*-C#4. 

[0053] SiC/CuSM2 0A(l 123^-T 
J:3C. Si CT«lR$nfe*TL«ffilSfl£4 0OBH«?L 
4 2rt(c^i6L/iCuXJiCu^4 4Sr#aL.. 
T\ ;<oc uXttC u^4 4 tBftti; t ti 0» 

[0 0 54] C/CuI^2 0Bll MA tz^t i 3 

^ it-r 4 z t iz x ~> x ft ^>fi4 ^imtimvf 5o^m% 

?L5 2rt(C«W(LfcCuX{iCu-^&5 4*-*SU» <^ 
1->T\ ClWCuX{iCu^5 4S:ll-ftf4C:i:{C<fcO 
#A>ix4 t , CTi.«#H2 000-8083 

[0055] t-hi/^2 0*<Jbi4L3t*^*m^ 

^3. 0X10- 6 — 1. OXlO- 5 /K:,i^f : 

15 0 W/m Kiii± ) IZfflWtZ Z t tfX'Z 4 . 

[00 56] miRT/&2CDm^tt2 6Rl/2Sl±. vg 

l &jiM^tsm^oMX'hhZbtm±^. z<n^ 

^S1i7C^<i. Ms. Sr. Ca, Ba, Be^jf 
»JfteR»2A«|. Ce^cOS3A)K. Ti. Zrf^g 
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4 Aft. Xl&. Nb^C0SI5Aft, B. Si^C0m4B 

s . m i ^M^jF^Tii. frie^ i 2 cotg-g-w 

2 6&l>'2 8i:l,T. Ag-Cu-TiO?S^^»X{i 
Ag-Cu-I n-T iCOmZoWZ&mLtt. <Ic7)i§ 
-£\ VStt7C*tiT iX'hh, 

[00 57] TW§ 14I4.H1 fcSrfJ: 3 fc. 
WISiftfE^* 2 2 ifcJBSS irfe^BBJH 6 0 1 , ICf 
7/1 6cO^BaS6 0tiftSffih.tt*ft»^-tSJtft 
CO N i * 6 2 fc £ * L X ffififc 2 V \* . 

[ 0 0 5 8 ] LT . SSI *)5BiO»JB£ffi4*PIII» 
JHSOTl 2A££ffl-t3%£li N b-b>->";?W2 OcD 
TfflC Witf A 1 uTiS&$*t7t^33l7 ^18 

tc , * i commnmrnxu . m 2 iz^-t x 3 1 , b - h 

(TBS) 2 0ajW#fcfo*oTi!WBttfc3*l.T 

[0059] mfamzte, mmt& & 3 2 

2 SrffiJfig LJtSB-C. £ff 3 £ i: "CttS 3 0 CDI& 

jr*»***. £*uc«k o . m&mm2 2&mm.ztiti\z 

-his>7tf2 0OTM2 0 zWVmzm^X&tti: 
teJRWfc. b-b^y^»2 0C0T®2 

(i, b-b^y^«2 0cO«^C*ttTl/2 0 0~ 
l/2 00 00T*4£i:#iff*U*. iO«ffl«-T* 

s fc , ^in? -r > 1 8<oaw>ftJtoap«tt3WB< * o . 

[ o o 6 o ] &(c. m l <0HJ6^fflttc«S«?-l3Kffl 

sew i 2 A&mrFawii i o Aoym&xmiz^x m 5 
[oo6i]*i vm&<v&miz&&gimi3m±. t 

y?ff2 0±IC % *lcogf-&»2 6. IHB&K2.4. * 
2 <r>jg-&# 2 3 0 OJftfcURK (t^f^ 

^) f *. :ot»f^ yy\t. mua^px-ff^ix 
5. 

[0 0 6 2] <Mc. 05Bfcjj**#£lg{C*JVvC» fiff 
EBl««^f2 6 s ffii«2 4, *2<0Ste*f2 8 
RTfmte3 0#<-fe 7 f-( i^SfUtb- h v->-?tt2 0 
&7&R7 0±O3feU #J;tH:l . OxlO" 5 Torr 

»a*ff->T»&-r4. ^^WKi->T, m2tz 

rttXdlZ^ fi30, ^JiS«2 4S.l>'b-hvy^ 

»2o#-f«i;$*ufcStefls. m*>, *^[i]ssffl^«i 

2A*>'^^,ai>. 

[0063] ffitE^IgT'COflDJEte. 0 . 2MPatl 
_h, 1 OMPamTcO^tDDE-r^iiAWt U>. £ 
. ig^-fScO* 1 &tf j& 2 <7tfg£-# 2 6 RV 2 8 CO 



5 0/xmJilT. S*L<lilO//mJJlT\ 
jg{cS£ t < <± 5 mUTFC* S . £ AJiffiiBJnE 

[0064] iuieg^B#icff^ixs#s • i^iajaatc x 

ffecDfifj&li'ykitfirU ifliCkO. 02^*^13 
£tt (M<K#i2 2tb-hy^tt2 0) #b- 
YisV7M2 0C0TB2 0 a«Srflfc-f S J: oteRii 
ki&l>. CCORO(±. h-hi/y^2 0i:USi 
C/C u«-gr«2 0 A^C/Cu«^H2 0 BfcfflVtfi 
^tc^*k^r.g.. ±J*LfcJ:3t=. b-b 

>-y^m2 0cr>mJcMl l zMLX 1/200—1/200 
OOT'J)^., 

[0065]^rfc. b-hyy^20fcLT,fiECu 
^Cu^Jfflt^ll ±^t{iRMt;b-b^>- 
^» 2 0coTB2 0 a.mi)Wk%& X olzK&Zb t& 
HI fc^-T i 3 ^ ^1 8SrBX0 
ttttS i 1 36*ffiStK*S £ k , b-h yy?«2 0 
COTS 2 0 a^mt-thtzib^MT. (f^jDX) 

ia!-5T. b-h^y?tt2 0i:LT<i. -bML-TtJ: 
31C. S i C/C uS^2 0 A^C/C u^M2 0 

[ 0 0 6 6 ] m 1 COHifi<7)l?®K$6C?0»ffiSPtt 1 
2A**fl5«;3iifc»U\ ii«OXgA«ff*xh.*. BP*>. 

%S3 Oco^:®t|B]gS^lKfflco^^X NSrEPCT 

im2m*mm.x'^'vi--yyLx . naso^fflKni 

[0 0 67] -ecoflL 0BWa<?5n«>»*Hi<n:ftC. R 
gfeLfc. *<0». ^JR«PcO*HtcfiOTfc UN i -P 
ft. 

[ o o 6 8 ] &wc\ affisocoia^^-^xtci C 
f7ri6^L/t. mi<r>mm>wmx*\±. tpmco 

¥miz xvmnrLtz. mz. kl^iw. v-r^y 

f^^:J:0< I Cf771 6c03g ; P^JS'7-f^ 
«^W(ctg^-fl»i:*{c. «fiS3Oco0SS^°^-Vti> 

[0069] -ecof^. £C0 I Cf 771 6*««^?ilft 
m^HIgSfflgPWl 2A$-^>/^r-^F*JtClRlEL. IS^^'y 

^ziAU AMfcLT. Mf es^ nissffla5« i 2A<75«m 
wtm&zmtb. mz. mmmmmmmu-t^.<m± 
Lx.mi (Tmmemmizfa&wms}* ioa. cco^t 
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[0070] z<7)£ ac^i ommnmmizmhm^ 
mmmmmi 2 a. {-awra^wcvHtAi oa 

&7cmZ'Sxs / m 1 com-stt 2 6 vnz&t § x 0 iz Ltico 
x\ mi<7)m^m2 6iz&£ti&mft&mi,z£^T. *e 
msm. 2 4tmi nmsw 26 1 t>mmi,zm^ft^ t 
mz. \L-yis>9Vi2o>hm\<m^tt2bhimm 
^^k. &mmzimmM2 4bt-hy>7tt2 

0 b tf&mi,zmi!rZti& c\bbtth« 
[007i]f-5t. t-hisy?tt2 obMmm.2 
4fc*>iafc:. Ni)6-)ll. ¥HJ1. NiJBFayHFSWS 

mn:mz±mzi&»t a c t . SJtax h<?)i£« 
[0072] *l-c miomifoviBmizti^xit. m 

£>S*iftPf£3. OxlO-«~-l. OxlOVKtL 

1 6#^3ilT:*«<0#JBfc:«.&1t : F»iHil 0 At 
£*U K^I^FaWfcl OAiOfleffltcff-oT I Cf 7/1 6 
«iHS#±#LTt>. t-hyy^2 0tiHt2 

[0073]fC,Il <0Sgjt<0JKBT«, ftl 1 <o#£ 

-hv-y^»2 0icfKa$ix. vpsum oacsi-s 
mm z^mz'tt oz\bt<x'*z>. ±tz. 9 ;i^> 

[ 0 0 7 4 ] ip*>, w&<r> x 0 iz^mttiizm^M 
^2 4t-Ko, © : mm3 onam. o mmm.2 

4^9^-/9. ® : ^mmf^CO 9 7 -/9 

iz&^xit. ±iB-a^*^*^ t h z t **flr < . m 
m&o^wf-m&mmti 2AMt>'(c«^gps,i oa 

[0075] ttl. MMlt-hi>>>9tf20b LX. S 
i C#WCC uXliC w&£tf-£mZix£z S i C/C u 

m-&W2 0AX'ffif8,Ztttli>cr>*?. C 

CCuXliC u ft*; C/C u^|}2 0 B 

x-ffii8.ztitzi><D*m\,^£otzLtz(Dx\ ismwm 
?smKmmz&®.z-$&zttfx-z. «i2 4 

«2 4^»gi£^^^*wj$ix, ^sax'o^ 



[0076] Mitf, C/C ul^»2 0 BT'ti, ±3£ 
Lfc^iI2 000-8083 3-5ffc^£ft.l> idle, W 

i ^X'fc&^yymtfmmzmvzfr. 
»sje?j#£££<v\ ztuzx^o. tmw>ssL24 
^9"7v 7*?%mm. 2 4 mmtfQi t tz 
[00 77] ttz. mmmm.2 4k lx. a i Nmxit 
s i 3 N 4 jis:fflv^j;dicL^<7)T\ mmmt>n C^- 

771 6i:«5{3;'|a]tT\ LA>*>. 

W.2 4 zmm-& i t i. „ 

[0078] b-hi-y^W20coa*>, 
V 1 8^BX , 9#(t4>^-S»ffi2 0 a$r?h^-|6]*^Tfl 
0«fcL7t(?)T\ b-hi/y^#2 0(C?^a]7-f yi8 

>-^»2 o ttf>%i7 4 v\ st<r)W£.imt>mmztt;h 
tmz. ztiL><vgm<7)®mm±if%zttfX'*. m 
m&*-m*bz>c\ttfx°zh. 
[0079] mz. 2mmmm (miRvm2<7)mm. 

x\ miRv&2cvmmmx'i3:. mtmn—stimm 
i&x/2i,z^xtmLfzi>cDX'$>K) . zti^mmmi 
-8t imm i &v 2 c7)«j£_t?)3v mm e ^^-r . 

[0 080] BP*>. HSfi^JKi, ^S«2 4i;L-T. 
f&temmtf 1 8 0W/mKt*ot, ^X«*<4 0x5 
0mmT\ JS^'O . 6 3 5mmC0A 1 N (M^T^S 

3 5x4 5mmt. JS^'O. 3 0mmc0Cu (%m) 
mnW&Zm^K \z—hi/>7tt2 0 b LX. Jgx«*>' 
50X80mmT\ W*tf3 . 0mm«C/Cul^# 

■ [0 08 1 ] ^^^2 4i:b-fv-^i7«2 

ot^, msi,zwM3 0btm£m2 4bcomi,z, m 

1 &^2 <7)m^tt2 6RZS3 0 T'S>|,7tjIStf0A g - C 
u-TiO>)tt(Ag-35. 25Cu-l. 75T 
i ) <7)W5 0wm<7)-/-N?:tSL!t. <JCV>T. 0. 
0 0 1 3 3 P ac7)*ST. l%&COi§J£ ( 8 5 0*C) fl 
0 Lfc«, LXmiSfo ( «-?0S&fflgP« 1 
2A) ZmULti. 

[ 0 0 8 2 ] fcts, m^ElfSfflgPW 1 2 Alc«. 

a$tti2A«, t-bi/y7ti2obmmm24bn 

ID. MtXlc«fl53 0i:ieH3i«2 4i:«Oiat:, -e*i-m 

m2<7)Jg^-«2 6St>'2 8) ^Lfcft^otV^ 

[0083] HMCJ2 {±. ±Kf50^»J 1 i: tKaflS] t« 
fi£5:^-r§* 4 \ H/mmm.2 4bt.-h~yy9M2 0bcr) 

isl Muf t«fls 3 o t 2 4 1 ^^t; , m i atx 

»2<0S^»2 62SKX2 8T*iTlHE«A8-Cu- I 
n-TiD^(Ag-27. 25Cu-12. 5In 
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-1. 2 5T i ) <VffiM5 OumCDis—hititMLXtt 
[00843 HS4CT3St>'4 (i. -e*v? ii±ajcoH»J 
OtUSi C/Cu«i^2 0A£fflV^j&T'#l£r 

s. 

[00853 H»J5~8(i. **l*hJJ**>3lltWl 

~4 i: { mm imfczn-tz mmm. 2 4kLx. 

mfcm&&&)9 OW/mKtib-jT, ^x«^*4 0X5 
Ommt.fA*>'0. 30mmcOSi 3 N 4 (M-fliSS) 

[00863 JfcKW Hi. Hll t;^-Tfi!2cOts!*0iJtc^ 

& v?gBp a n 2 o o i immmcomm.*^ u -t^^ y? 

«2 0 6hLT, »g^l80W/mKT'ftot, 
IXi^40X5 0mmt, Jl^'O. 6 3 5mm (OA 

*<3 5x4 5mmf, WfrtfQ. 30mm«Cu 

ffl) <fc &±Umm2 1 0&VT35*®2 1 4#fg-££ 

xm 202tU. jSxlfA^5 0x8 0mmT\ m&- 
&3. Omm^CuSgb-hi^^Srffl^*:. ±gfllffi 

2 1 CKD^wsf-yizte, mmum<DtetbN i - p*t> 

iZtmZtlX *LT, t-h^y^«2 0 2t= 

■£# (m^ieis&fflgE«) tut. 

[00873 JtWJ2{±, *»fe^®fc{i(iriRl«Offi 
Jj££#U *e*««24i:LT. if^f* { 18 0W/ 
mKT&oT. iXi^40X5 0mmt, /S^'0. 
6 3 5mmc7)AlN (MfcTA-S ^>7A ) $5f<DiiSj§«« 
SrMVK *ffi3 0£LT, fix;fi#-3 5X4 5mmT\ 
/f*#0. 30mmc7)Cu ($$#3) ISOSMSrffltV t 
-hyy^ft20tLT, Ix«^'50x80mmt\ 
JP<&#3. OmmcOCulh-^y^l:^^. 

[00883 ^LT. aHS24tt-hyy^tt2 
Ofc<ora. Ml/^«fig3 0t»^S2 4 t<7)S^. m 
1 ,S.t>'3f5 2 CD 2 6 St>* 2 8 "C* -?> TfJjRtfD A g - C 
u-In-Tin^«(Ag-27. 25Cu-12. 
5In-l. 2 5T i ) O^J!5 0/zmCOv— h£ttg 
L-fc. <XV->T\ 0 . 0 0 1 3 3 P a<7)jt£T\ 7 3 0"C 

•ci ofrffi&ftLtim. mftLxmiste m^mmmts 

#1 2 A) £#I!!L*:. m^IUS&ffigflW 1 2 Ate 
{± , ^aa^'^B#cora , IMPa <50*Dffi £ m?t L tz . 

[00893^1 w^sict« . mmm 1st itmm 1 

SU'2tcov^TO»ffitn:Sr*^t><7)T'$>l.. *-$\ 09 

tc^-r ^jastM^s 8 o £ fm vtz . z. commm^. 
mm.8 oti, n-r-wnmmi 2a<d±£b OEmzitm 

^HJSSfflSOTl 2AC0TM (jEWfc«b~h>'>'^»2 
0COTB2 0 a ) fc#LT»ai**fiWI3-fr4fc*><0jfr 
3S9IB8 4*Kttfet<OTA*. ^ai^M8 4tc(±. * 



[0 09 0 3 fit, b-r? 8 2 Sri OWtM^*, 
#S8S18 4fc:iilYT\ *jft2 4*C. grtS2 'J «y h/U/ 

^HifiMa^ifcWJco^fiiSrtf-SCLfv:. DMSSiUU it 

mm i 1 1 Lfcfflwswtff ofc. 

[ 0 0 9 1 3 IS 1 cofli*0iJ<7>IISB£S£07 K^-f „ £ 
<O0 7 & . I3fc0l 1 - 6 tt. &JgiJi#-?-*t-m 1 WT 

it, fc-*B5fclHB (h-hS-^^OfcJfrSWcfcJO 

[00923 mmm7 RV8<mj&mz-o^xi$. hm 
mit mm tmttc-ox^&tK wmffi&mttf&ft 
x-foh£x\ usmzimm 1 * o h^mm^mifc 

[00933 #2*>3SR0!tt, Hig^J 11-13 

K>coim. ap*>. ^ai^-f >-i8^o#«t^>ix-i»w^ 

^ffllfc^LT. b'<7)£oiZR'?X^hfr£%t:l><DX'$> 
5. 

[00943 HJfe^J 1 1 ~ 1 3 Zti^ixt&Ltzm 

i$M2<?)mmkimmtffifgLtt-$-z>. *lx. mmm 
i u*9mm2b£<mimtftmL. mmmi 2 &m 
mm 2 commztt Lrb-h^y^W2o cmmss»^ 

6 . 2 p P m/K i: Lfc fcco. HMfi^J 1 3t3H»J20 
fli«tCj*LTb-h^y^»2 0^Jg3S^Sr8. 4p 
pm/Kt Lfc t cr>X'h h „ 

[0 09 5 3 SBIttSIR £H8 HSKtJV^TRO 
4{±. b-hv->-^«2 0<Oft^$Srl0 0mmfcL 

[0 096 3 i<OSHW6»*»4>. JtKSWltt. t5t/Cfc' 

HjJSMI 1 — 1 3(i. v>-ntt>a^cSoTi5 

tt2 ovmmmtmmL. mmmmtt lx&mv 
[00973 mz. m2cr>mm<7>mmi,zi%z>mi L &$i> 1 

OBtco^-CHl 0Hai4£#HSL&#<bStHJ!-rs o 
[ 0 0 9 8 3 ^<om2 Wldt^JBMcfli**^* 1 0 

B«i s 01 o iz^-tx o ic. ±a Lfc* i <r>mmmm 
izm^m^-m&i oAkmmtmm^-t^K m^- 

<E^«22{i, mm®.2Ak*.-yi<v7Pi2Q>k<r> 

mz^mm 9 0 *u 2 4t>fi 

s 9 0 fc <oiat2gtt7c**-*tr as 3 ostew 9 2 
sn. mm*rsm9Q kt-hi/>7&20 knmzft 
&Km£i>?tsm4<7)m&tf9 4tfit&ztixffif&ztix 
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HI 0c7)^K-{± s h-^yy^2 0<0T 

coo9 9] zzx\ mm3 oco-tm. mizmmmz 
a. m-&&<DWtmffi&vti> l < i o b^co 

K9*^WBgUcJ: , m£.g>. if^L^IEBfi:, 0. 
1~1. OmmT'^S. Zcomxii. 0. 3mmHT 
^4. ifc. tett3S«2 4fcLTAl N£fflvvfc*£ 
i±. 0. 5mm{,iffltSItmi,„ 
[0 10 0]-*". «Sa£K2 4tf>-*8ceD3^ gf&ff 

[0101] I8»*8 2 4 mCt^« 

Wtlit* IJT"$> 4 # , HISS i: LT cvmfcmtfM < & & "T 
lEtt****. fl^T. «l««2 4<?>JIF*U*Jf*tf>« 

ma. o. l — i. omm#ffiu\ tegss 

2 4 fc LTA 1 N£JflVvfc»&, fckmZltO . 635 

[0102] *raJi9 o«. mmtzmf&te»mi 

24tb-h^y^«2 0c7)^^|»?ill^SlL. « 
^S&H, 1 0 B£flctf>»£tt£ iftLhS-fr, L*>t . WiftW 

[ 0 1 0 3 ] # * U*JP*li, 0. 0 5 — 1. Ommf 

(JE^Jgftl) tfifo&tf. <t>f§IJf 9 0<Dfle»£*fii3 0 
i: «5ti'|5] tfWWcRj&^Ur * ttftSfll 2 4 ^±TT'c7) 

[0 104] 4>iaJi9 Lfc*§£\ * 

coif . tg^ai oB^#t Lxem&mt 
htihbK mjj<vmacoimi£. T>n=.vj*zik~? 

X 0 /¥$ fc**-*"* £ k L v> . 
[0 10 6] S*f5»(4, T^S-^2 3 0W 

/mK, £f9i2:3 9 OW/mK, ®I44 1 5W/mKgJK 

»9 2&t>'9 4 k<VigJgk<7)frti&^X'Mj£Zktfft£ 
LV\ ^<0^2^HM<?5^ffiT(i. +BIJi9 0tfO«Si: 

[0107] 4>RHJi9 Oti. ±3SfiLJt J: d |c. SKI03S£ 
[0 108] h-hyyM20ll teiP7 -f > 1 8fc: 



3mmSJKTfc*4*. b- h j^y ?tt2 0 Srifflg 

yy^ft2 0^f*(i. <SF4L<tt> 1 -3 0 mmX'fo 

[0 109] b— ^y?«2 0<DTffitc»j£$*i*A 
JgJf9 6li. b-h>->-^W2 0tcl]^$a4^a]7>f 
>- 1 8 k<nW&Xz X o T fflUZMfetZ i t * L 

b- I- yy ?»2 0 affrtcb 4 XVJ&R&fttHt&Mfe 
[01103 m3ai>'IS4c7)S^W9 2JltX94KOV^ 

xa. ±MLKWii<7)mmmmi l z{&z>n = ?ffi&i oa 

CTfflV^m 1 SXfim 2 <0Sf^» 2 6 %Xf 2 8 |1] tx- 

[oiii] <j:ic. ^2<7)Hig^©(c«4«i i ii]Siffl 
gg« i 2 B&t/m^p a a i o Bcowm-xmiz^xm 1 

1 ARt/mi 1 BSr^LiSr^KW*. 
[0112] IS2c7)SISfec 7 )m^«§Sji*S{i. & 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The member for electronic circuitries characterized by the jointing material for 
corrugated fibreboard containing an active element intervening between the layers and heat 
sink material which function as an insulating substrate. 

[Claim 2] The member for electronic circuitries characterized by for an interlayer intervening 
between the layers and heat sink material which function as an insulating substrate, and 
the jointing material for corrugated fibreboard which contains an active element, 
respectively intervening between said interlayers and said heat sink material at the list 
between the layer which functions as said insulating substrate, and said interlayer. 
[Claim 3] The member for electronic circuitries to which coefficient of thermal expansion of 
the layer which functions as said insulating substrate, said jointing material for corrugated 
fibreboard, and said heat sink material is characterized by being 3.0x10-6 - 1.0x10-5/K in 
the member for electronic circuitries according to claim 1 or 2. 

[Claim 4] It is the member for electronic circuitries characterized by being the brazing solder 
material in which said jointing material for corrugated fibreboard contains an active element 
in the member for electronic circuitries given in any 1 term of claims 1-3. 
[Claim 5] the member for electronic circuitries given in any 1 term of claims 1-4 setting — 
said active element ~ the [ periodic table ] - the [ 2A group and ] - the [ 3A group and ] - 
the [ 4A group and ] - the [ 5A group or ] - the member for electronic circuitries 
characterized by being at least one of the elements belonging to either of the 4B groups. 
[Claim 6] It is the member for electronic circuitries characterized by making into a 
component at least one chosen from the group which said heat sink material becomes from 
SiC, AIN, Si3N4, BeO and aluminum 203, Be2C, C and Cu, Cu alloy, aluminum, aluminum 
alloy, Ag, Ag alloy, and Si in the member for electronic circuitries given in any 1 term of 
claims 1-5. 

[Claim 7] Said heat sink material is a member for electronic circuitries to which it is 
characterized by consisting of composite material with which Cu or Cu alloy sank into the 
SiC base material in the member for electronic circuitries according to claim 6. 
[Claim 8] Said heat sink material is a member for electronic circuitries to which it is 
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• characterized by consisting of composite material with which Cu or Cu alloy sank into C 
base material in the member for electronic circuitries according to claim 6. 
[Claim 9] The layer which functions as said insulating substrate in the member for electronic 
circuitries given in any 1 term of claims 1-8 is a member for electronic circuitries 
characterized by being four layers of AIN layer or Si3Ns. 

[Claim 10] The member for electronic circuitries characterized by making into a convex 
configuration the field in which a cooling fin is attached among said heat sink material 
toward the method of outside in the member for electronic circuitries given in any 1 term of 
claims 1-9. 

[Claim 1 1] The member for electronic circuitries to which the amount of protrusions of the 
convex configuration of said heat sink material is characterized by being 1 / 200 - 1/20000 
to the maximum length of said heat sink material in the member for electronic circuitries 
according to claim 10. 

[Claim 12] The manufacture approach of the member for electronic circuitries characterized 
by joining to coincidence the layer and electrode which function as heat sink material and 
an insulating substrate. 

[Claim 13] The manufacture approach of the member for electronic circuitries characterized 
by including the process which joins the layer which functions as an insulating substrate 
through the jointing material for corrugated fibreboard containing an active element on heat 
sink material. 

[Claim 14] The manufacture approach of the member for electronic circuitries characterized 
by including the process which make an interlayer intervene between the layers which 
function as heat sink material and an insulating substrate, make the 1st jointing material for 
corrugated fibreboard containing an active element intervene between the layer which 
functions as said insulating substrate, and said interlayer, and the 2nd jointing material for 
corrugated fibreboard which contains an active element between said interlayers and said 
heat sink material is made to intervene, and joins these members. 
[Claim 15] It is the manufacture approach of the member for electronic circuitries 
characterized by performing said junction process with pressurization in the manufacture 
approach of the member for electronic circuitries given in any 1 term of claims 12-14. 
[Claim 16] It is the manufacture approach of the member for electronic circuitries 
characterized by said welding pressure being 0.2 or more MPas and 10 MPas or less in the 
manufacture approach of the member for electronic circuitries according to claim 15. 
[Claim 17] The manufacture approach of the member for electronic circuitries that 
coefficient of thermal expansion is characterized by using the thing of 3.0x10-6 - 1.0x10-5/K 
in the manufacture approach of the member for electronic circuitries according to claim 13 
or 14, respectively as the layer which functions as said insulating substrate, said jointing 
material for corrugated fibreboard, and heat sink material. 

[Claim 18] The manufacture approach of the member for electronic circuitries characterized 
by using the brazing solder material which contains an active element in any 1 term of 
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■ claifns 13-17 as said jointing material for corrugated fibreboard in the manufacture 
approach of the member for electronic circuitries a publication. 

[Claim 19] the manufacture approach of the member for electronic circuitries according to 
claim 18 — setting - as said active element - the [ periodic table ] — the [ 2A group and ] — 
the [ 3A group and ] - the [ 4A group and ] — the [ 5A group or ] — the manufacture 
approach of the member for electronic circuitries characterized by using at least one of the 
elements belonging to either of the 4B groups. 

[Claim 20] In the manufacture approach of the member for electronic circuitries given in any 
1 term of claims 12-19 As said heat sink material, SiC, AIN, Si3N4, BeO, The manufacture 
approach of the member for electronic circuitries characterized by using what makes a 
component at least one chosen from the group which consists of aluminum 203, Be2C, C 
and Cu, Cu alloy, aluminum, aluminum alloy, Ag, an Ag alloy, and Si. 
[Claim 21] The manufacture approach of the member for electronic circuitries that Cu or Cu 
alloy is characterized by using what consists of composite material with which it sank in as 
said heat sink material at a SiC base material in the manufacture approach of the member 
for electronic circuitries according to claim 20. 

[Claim 22] The manufacture approach of the member for electronic circuitries that Cu or Cu 
alloy is characterized by using what consists of composite material with which it sank in as 
said heat sink material at C base material in the manufacture approach of the member for 
electronic circuitries according to claim 20. 

[Claim 23] The manufacture approach of the member for electronic circuitries characterized 
by using four layers of AIN layer or Si3Ns as a layer which functions as said insulating 
substrate in the manufacture approach of the member for electronic circuitries given in any 
1 term of claims 12-22. 

[Claim 24] They are the electronic parts characterized by for the jointing material for 
corrugated fibreboard which contains an active element between the layer on which said 
heat-conduction layer functions as an insulating substrate at least, and said heat sink 
material intervening in the electronic parts with which the electronic-circuitry chip was 
mounted through the heat-conduction layer and the substrate layer on heat sink material, 
and constituting it. 

[Claim 25] In the electronic parts with which the electronic-circuitry chip was mounted 
through the heat-conduction layer and the substrate layer on heat sink material said heat- 
conduction layer An interlayer intervenes between the layers and heat sink material which 
function as an insulating substrate at least. Electronic parts characterized by for the 1st 
jointing material for corrugated fibreboard containing an active element intervening between 
the layer which functions as said insulating substrate, and said interlayer, and for the 2nd 
jointing material for corrugated fibreboard which contains an active element between said 
interlayers and said heat sink material intervening, and being constituted. 
[Claim 26] They are the electronic parts characterized by forming the electrode through 
another jointing material for corrugated fibreboard containing an active element on the layer 
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' on which said heat-conduction layer functions as said insulating substrate in electronic 
parts according to claim 24 or 25. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to electronic parts at the member for electronic circuitries used in order to 

cool the electronic-circuitry chip which consisted of semi-conductors etc., and its manufacture approach list. 

[0002] 

[Description of the Prior Art] Heat is a powerful enemy and it must be made for internal temperature not to have to exceed 
maximum-permissible virtual junction temperature for a semiconductor device generally. Moreover, with semiconductor 
devices, such as a power transistor and a semi-conductor rectifying device, since the power consumption per area of 
operation is large, only by the heating value emitted from the case (package) of a semiconductor device, or a lead, a 
generating heating value cannot be emitted and there is a possibility of the internal temperature of equipment rising and 
causing a thermal runaway. 

[0003] This phenomenon is the same also in the semiconductor device which carried CPU, the calorific value at the time 
of actuation increases with improvement in a clock frequency, and the thermal design in consideration of heat dissipation 
is becoming an important matter. 

[0004] In the thermal design in consideration of prevention of said thermal runaway etc., the component design and 
packaging design which considered fixing the large heat sink of a heat sinking plane product in the case (package) of a 
semiconductor device are performed. 

[0005] Generally as an ingredient for said heat sinks, metallic materials, such as copper with good thermal conductivity 

and aluminum, are used. 

[0006] 

[Problem(s) to be Solved by the Invention] Recently, though a low power drive aiming at a low power is aimed at in 
semiconductor devices, such as CPU and memory, it is in the inclination which the semiconductor device itself enlarges 
with high integration of a component, and expansion-izing of component formation area. When a semiconductor device is 
enlarged, the stress produced according to the difference of the thermal expansion of a semi-conductor base (the 
insulating substrate of AIN or Si3N4 grade is included in semiconductor device lists, such as silicon and GaAs) and a heat 
sink becomes large, and there is a possibility that the exfoliation phenomenon of a semiconductor device, malfunction of 
mechanical destruction and a semiconductor device, etc. may arise. 

[0007] In order to prevent this, implementation of a low power drive of a semiconductor device and the improvement of 
heat sink material are mentioned. The low power drive of a semiconductor device escapes from the TTL level (5V) used 
from the former as current and supply voltage, and level not more than 3.3V is put in practical use. 
[0008] On the other hand, it not only considers thermal conductivity, but as a component of a heat sink, silicon, and GaAs 
and coefficient of thermal expansion which are a semi-conductor base are mostly in agreement, and, moreover, selection 
of an ingredient with high thermal conductivity is needed. 

[0009] About the improvement of heat sink material, there are an example which there are various reports, for example, 
used alumimium nitride (AIN), an example using Cu(copper)-W (tungsten), etc. Moreover, Cu-W is a composite material 
which combines the low-fever expansibility of W, and the high temperature conductivity of Cu. 

[0010] the thing (conventional example 1: refer to JP,8-279569,A) which 20 - 40 volume % came [ thing ] out of Metal Cu 
to the ceramic base material which uses SiC as a principal component comparatively, and made it contain as other 
examples, and the powder sintering porous body which consists of mineral matter - Cu - 5 - 30wt% - what was infiltrated 
(conventional example 2: refer to JP.59-228742.A) is proposed. However, it is hard to say that these heat sink material 
has not necessarily satisfied the commercial-scene demand in the balance of a property, workability, a price, etc. 
[001 1] Here, the conventional electronic parts 100 which took the measures against heat are explained, referring to 
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drawing 15 . On the heat sink material 102, through the heat-conduction layer 104 and the substrate layer 106, the IC chip 
108 is mounted and these electronic parts 100 are constituted. On nickel plating layer 1 10 formed so that the heat sink 
material 102 might be covered, the layered product 118 which consists of an up electrode layer 1 16 by the lower electrode 
layer 1 12 by Cu or aluminum, the insulating layer (AIN layer) 1 14 and Cu, or aluminum is joined, and the heat-conduction 
layer 104 is constituted. In order to make good wettability to the solder layer 120 of the lower electrode layer 112 between 
a layered product 1 18 and the solder layer 120 in this case, he is trying to make the nickel layer 122 intervene, although it 
is made to perform junction to nickel plating layer 110 and a layered product 1 18 in the solder layer 120. 
[0012] On the layered product 118, the IC chip 108 is mounted through the solder layer 124. In order to make good 
wettability to the solder layer 1 24 of the up electrode layer 1 1 6 between a layered product 118 and the solder layer 124 
also in this case, the nickel layer 126 is made to intervene, and in order to make good wettability to the solder layer 124 of 
this IC chip 108, he is trying to make the nickel layer 128 intervene between the IC chip 108 and the solder layer 124. 
[0013] Moreover, the electronic parts 200 (for example, refer to JP,1 1-307696.A) concerning other conventional examples 
The metal base plate 202 for radiating heat in the heat generated with a semiconductor chip, as shown in drawing 16 , 
The ceramic plate 206 for insulating a semiconductor chip 204 from the metal base plate 202, The up electrode 210 
prepared in the top face of this ceramic plate 206 through the low material 208, The lower electrode 214 prepared in the 
inferior surface of tongue of the ceramic plate 206 through the low material 212, The metal spacer 216 for extending 
spacing of the metal base plate 202 and the ceramic plate 206, It has the low material 218 for fixing the metal spacer 216 
to the metal base plate 202, the solder layer 220 for fixing a semiconductor chip 204 on the up electrode 210, and the 
solder layer 222 for fixing the lower electrode 214 on the metal spacer 216, and is constituted. 

[0014] However, it sets to the conventional electronic parts 100 shown in above-mentioned drawing 15 . The 1st process 
which forms nickel plating layer 1 10 in the heat sink material 102, The 2nd process which forms the nickel layer 128 in the 
inferior surface of tongue of the IC chip 108, and the 3rd and 4th processes which form the up electrode layer 116 and the 
lower electrode layer 1 12 by aluminum in both sides of an insulating layer 1 14, respectively, and produce a layered 
product 118, The 5th and 6th processes which form the nickel layers 126 and 122 in the end face of the up electrode layer 
116, and the end face of the lower electrode layer 112, respectively, The 7th process which joins a layered product 118 
through the solder layer 120 on nickel plating layer 110 of the heat sink material 102, At least eight processes of the 8th 
process which joins the IC chip 108 through the solder layer 124 are required on a layered product 118, and there is a 
problem that a production process is complicated. This will cause increase of the cost in a final product as a result. 
[0015] Moreover, since there are many members which carry out a laminating, if a miniaturization is taken into 
consideration, it is possible but (for example, hundreds of micrometers) to make thickness of the solder layer 120 thin, and 
since there are many junction interfaces (junction interface by the dissimilar material) from which the heat dissipation 
nature of solder layer 120 the very thing serves as a bad thing and hindrance of heat dissipation nature, there is a 
possibility that un-arranging [ that generation of heat from the IC chip 108 cannot be efficiently led to the heat sink material 
102 ] may arise. 

[0016] Furthermore, since it is junction by the solder layer 120, when exposed to a heat cycle or a thermal shock, there is 
also a possibility that a durable property may deteriorate. That is, when a heat cycle or a thermal shock is received, 
exfoliation of curvature and **:electrode, the crack to **:insulating substrate, the crack to **:soldering section, etc. will 
occur in **:insulating substrate, and the malfunction of a semiconductor device will be brought about. This point is the 
same also in the electronic parts 200 concerning other conventional examples shown in drawing 16 . 
[0017] This invention can be made in consideration of such a technical problem, a production process can be reduced 
sharply, cheap-ization of a manufacturing cost can be attained effectively, and it aims at providing with electronic parts the 
member for electronic circuitries which can moreover raise thermal dependability, and its manufacture approach list. 
[0018] 

[Means for Solving the Problem] The member for electronic circuitries concerning this invention is characterized by the 
jointing material for corrugated fibreboard containing an active element intervening between the layers (following, for 
convenience insulating substrate) and heat sink material which function as an insulating substrate. 

[0019] By this, with the active metal contained in a jointing material for corrugated fibreboard, while an insulating substrate 
and a jointing material for corrugated fibreboard are joined firmly, heat sink material and a jointing material for corrugated 
fibreboard will be joined firmly, and an insulating substrate and heat sink material will be joined firmly as a result. 
[0020] Moreover, the member for electronic circuitries concerning this invention is characterized by for an interlayer 
intervening between the layers and heat sink material which function as an insulating substrate, and the jointing material 
for corrugated fibreboard which contains an active element, respectively intervening between said interlayers and said 
heat sink material at the list between the layer which functions as said insulating substrate, and said interlayer. 
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[002*1] By this, with the active metal contained in a jointing material for corrugated fibreboard, while an insulating substrate 
and an interlayer are joined firmly, an interlayer and heat sink material will be joined firmly and an insulating substrate and 
heat sink material will be joined firmly as a result. 

[0022] And by existence of an interlayer, the differential thermal expansion between the insulating substrates and heat 
sink material at the time of a thermal shock can be eased, and the junction nature of this whole member for electronic 
circuitries can be raised. That is, the thermal shock resistance of the member for electronic circuitries can be raised by 
said interlayer. 

[0023] And in this invention, it is desirable to set to 3.0x10-6 - 1.0x10-5/K coefficient of thermal expansion of the layer 
which functions as said insulating substrate, said jointing material for corrugated fibreboard, heat sink material, and an 
interlayer. Moreover, as for an interlayer, it is desirable to have the coefficient of thermal expansion of 3x10-6 - 1.0x10-5/K 
so that the stress generated at the time of a thermal shock can be eased, or that it is the ingredient of the low proof stress 
in low Young's modulus as the stress generated by thermal expansion decreases. From this, aluminum, silver, copper, or 
these alloys can be used as an interlayer. 

[0024] Even if for example, IC chip is mounted in this member for electronic circuitries, it considers as electronic parts by 
this and the temperature of IC chip rises with use of these electronic parts, exfoliation with heat sink material and an 
insulating substrate is not produced. 

[0025] It is desirable to use especially the brazing solder material which contains an active element as said jointing 
material for corrugated fibreboard. In this case, 50 micrometers or less of 10 micrometers or less of average thickness of 
the jointing material for corrugated fibreboard after junction are 5 micrometers or less still more desirably desirably. This 
thickness is controllable by pressurization. Since it excels in heat dissipation nature as compared with the case where a 
solder layer is used, generation of heat from above-mentioned IC chip is efficiently transmitted to heat sink material, and 
the thermal design to electronic parts can be performed easily. Moreover, even when exposed to a heat cycle, a thermal 
shock, etc., it is not generated in an insulating substrate but a crack etc. can aim at improvement in thermal dependability 
to it. 

[0026] That is, although exfoliation of curvature and **:electrode, the crack to **:insulating substrate, the crack to 
**:soldering section, etc. occur in **:insulating substrate and the malfunction of a semiconductor device is brought about 
when soldering is used, and a heat cycle or a thermal shock is received, in this invention, a series of above-mentioned 
faults are not produced, but the reliable member list for electronic circuitries can be provided with electronic parts. 
[0027] as said active element - the [ periodic table ] - the [ 2A group and ] - the [ 3A group and ] - the [ 4A group and ] - 
the [ 5A group or ] - at least one of the elements belonging to either of the 4B groups can be used. 
[0028] What makes a component at least one chosen from the group which consists of SiC, AIN, Si3N4, BeO and 
aluminum 203, Be2C, C and Cu, Cu alloy, aluminum, aluminum alloy, Ag, an Ag alloy, and Si as said heat sink material 
can be used. 

[0029] By using that from which Cu or Cu alloy was especially constituted from composite material with which it sank in by 
the SiC base material as said heat sink material, and the thing from which Cu or Cu alloy was constituted from composite 
material with which it sank in by C (carbon) base material A low-fever expansion coefficient and high temperature 
conductivity can be made to attain, and it becomes possible to reduce greatly the mismatching of coefficient of thermal 
expansion with an insulating substrate, and to almost adjust it, and thereby, generating of the residual stress to the 
insulating substrate at the time of junction is controlled, and the junction processing by the large area is attained. 
[0030] As a layer which functions as said insulating substrate, four layers of AIN layer or Si3Ns can be used. Thereby, 
coefficient of thermal expansion is almost the same as IC chip, and, moreover, can constitute an insulating substrate with 
high thermal conductivity. 

[0031] Moreover, it is desirable to make into a convex configuration the field in which a cooling fin is attached among said 
heat sink material toward the method of outside. However, since grease is used between heat sink material and a cooling 
fan, even if it is a configuration usually near a flat surface, of course, it can be used. 

[0032] And when making into a convex configuration the field in which a cooling fin is attached toward the method of 
outside, it is desirable that the amounts of protrusions of the convex configuration of said heat sink material are 1 / 200 - 
1/20000 to the maximum length of said heat sink material. When it fixes a cooling fin to heat sink material for example, by 
a screw stop etc., while immobilization with heat sink material and a cooling fin becomes easy by this, the adhesion of 
these members can be raised and heat dissipation nature can be raised. 

[0033] Next, the manufacture approach of the member for electronic circuitries concerning this invention is characterized 
by joining to coincidence the layer and electrode which function as heat sink material and an insulating substrate. By this, 
a production process can be reduced sharply, cheap-ization of a manufacturing cost can be attained effectively, and, 
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* moreover, thermal dependability can be raised. 

[0034] And you may make it include the process which joins the layer which functions as an insulating substrate through 
the jointing material for corrugated fibreboard containing an active element on said heat sink material, and may make it 
include the process which make the 1st jointing material for corrugated fibreboard containing an active element intervene 
among the layers and interlayers who function as an insulating substrate, and the 2nd jointing material for corrugated 
fibreboard which contains an active element between this interlayer and heat sink material is made to intervene, and joins 
these members. 

[0035] Moreover, said junction process may be made to pressurize at the time of junction in said heat sink material and 
said layer. As for this welding pressure, it is desirable that they are 0.2 or more MPas and 10 MPas or less. It is because 
junction of the layer which functions as an insulating substrate to heat sink material or junction with the layer and interlayer 
who function as an insulating substrate, and junction to this interlayer and heat sink material become firm. 
[0036] It is desirable respectively that coefficient of thermal expansion uses the thing of 3.0x10-6 - 1.0x10-5/K as the layer 
which functions as said insulating substrate, said jointing material for corrugated fibreboard, heat sink material, and an 
interlayer. Moreover, as for an interlayer, it is desirable to have the coefficient of thermal expansion of 3x10-6 - 1.0x10-5/K 
so that the stress generated at the time of a thermal shock can be eased, or that it is the ingredient of the low proof stress 
in low Young's modulus as the stress generated by thermal expansion decreases. From this, aluminum, silver, copper, or 
these alloys can be used as an interlayer. 

[0037] Moreover, it is desirable to use the brazing solder material containing an active element as said jointing material for 
corrugated fibreboard. In this case, it becomes possible to control the thickness of wax material by said pressurization, 
and the good zygote excellent in heat dissipation nature is obtained as compared with the solder layer of hundreds of 
conventional micrometer thickness. 

[0038] and - as said active element - the [ periodic table ] » the [ 2A group and ] -- the [ 3A group and ] - the [ 4A group 
and ] - the [ 5A group or ] - it is desirable to use at least one of the elements belonging to either of the 4B groups. 
[0039] Moreover, it is desirable to use what makes a component at least one chosen from the group which consists of SiC, 
AIN, Si3N4, BeO and aluminum 203, Be2C, C and Cu, Cu alloy, aluminum, aluminum alloy, Ag, an Ag alloy, and Si as 
said heat sink material. 

[0040] It is desirable that from which Cu or Cu alloy is especially constituted from composite material with which it sank in 
by the SiC base material as said heat sink material, and that Cu or Cu alloy uses at C base material what consists of 
composite material with which it sank in. Moreover, it is desirable to use four layers of AIN layer or Si3Ns as a layer which 
functions as said insulating substrate. 

[0041] Next, in the electronic parts with which, as for the electronic parts concerning this invention, the electronic-circuitry 
chip was mounted through the heat-conduction layer and the substrate layer on heat sink material, said heat-conduction 
layer is characterized by for the jointing material for corrugated fibreboard containing an active element intervening, and 
being constituted between the layer which functions as an insulating substrate at least, and said heat sink material. 
[0042] Moreover, the 1st jointing material for corrugated fibreboard containing an active element intervenes among the 
layers and interlayers who function as an insulating substrate at least, the 2nd jointing material for corrugated fibreboard 
which contains an active element between said interlayers and said heat sink material intervenes, and said heat- 
conduction layer may be constituted. 

[0043] You may make it said heat-conduction layer form an electrode through another jointing material for corrugated 
fibreboard containing an active element in these cases on the layer which functions as said insulating substrate. 
[0044] 

[Embodiment of the Invention] Hereafter, the example of a gestalt of operation of electronic parts in the member for 
electronic circuitries concerning this invention and its manufacture approach list is explained, referring to drawing 1 - 
drawin g 14 . 

[0045] First, as shown in drawing 1 , the IC chip 16 is mounted in member 12A for electronic circuitries concerning the 
gestalt of the 1st operation through the substrate layer 14, further, a cooling fin 18 is fixed by the inferior surface of tongue 
of member 12A for electronic circuitries, and electronic-parts 10A concerning the gestalt of the 1st operation is constituted. 

[0046] And on the heat sink material 20, it has the heat-conduction layer 22 and member 12A for electronic circuitries 
concerning the gestalt of the 1st operation is constituted, as shown in drawin g 2 . 

[0047] Between the layer (it is hereafter described as an insulating substrate 24 for convenience) which functions as an 
insulating substrate at least, and said heat sink material 20, the 1st jointing material for corrugated fibreboard 26 
containing an active element intervenes, and the heat-conduction layer 22 is constituted. 
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[6o4§] Said heat-conduction layer 22 is constituted from said 1st jointing material for corrugated fibreboard 26 and 
insulating substrate 24, the 2nd jointing material for corrugated fibreboard 28 formed on this insulating substrate 24, and 
the electrode 30 which consists of Cu or aluminum formed on this 2nd jointing material for corrugated fibreboard 28 by the 
gestalt of this 1st operation. 

[0049] Here, four layers of AIN layer or Si3Ns can be used for an insulating substrate 24. When an AIN layer is used as an 
insulating substrate 24, although the coefficient of thermal expansion of this A!N layer changes depending on the mol 
presentation ratio of aluminum and N, it is within the limits of 3.0x10-6 - 1.0x10-5/K in general. Therefore, as for the 
coefficient of thermal expansion of the heat sink material 20, it is desirable that they are 3.0x10-6 - 1 .0x10-5/K. For 
example, when the coefficient of thermal expansion of an insulating substrate (AIN layer) 24 is 3.0x1 0-6/K, and it is what 
has the coefficient of thermal expansion to which the coefficient of thermal expansion of the heat sink material 20 exceeds 
1.0x10-5/K and the temperature of this electronic-parts 10A rises in connection with electronic-parts 10A being used, it is 
because there is a possibility that the heat sink material 20 and an insulating substrate 24 may exfoliate mutually. 
[0050] As for the mol presentation ratio of aluminum and N in an insulating substrate 24, it is desirable that it is 
aluminum:N=0.8: 1.2-1. 2:0.8. In this case, an insulating substrate 24 is because the coefficient of thermal expansion of 
3.0x10-6 - 1.0x10-5/K and the thermal conductivity of 150 or more W/mK are certainly shown. 
[0051] Moreover, as for the thermal conductivity of the heat sink material 20, it is desirable that they are 150 or more 
W/mK. It is because the rate which makes the heat which the IC chip 16 emitted in connection with electronic-parts 10A 
being used as they are less than 150 W/mK transmit to the exterior of electronic-parts 10A becomes slow, so it becomes 
deficient in the effectiveness of holding the temperature of this electronic-parts 10A uniformly. 

[0052] Although the component of the heat sink material 20 will not be limited especially if it seems that it becomes within 
the limits which thermal conductivity and coefficient of thermal expansion described above, it can mention at least one as 
a suitable example chosen from the group which consists of SiC, AIN, Si3N4, BeO and aluminum 203, Be2C, C and Cu, 
Cu alloy, aluminum, aluminum alloy, Ag, an Ag alloy, and Si. That is, the heat sink material 20 can consist of composites 
which consist of a simple substance selected from these, or two or more. As composite, SiC/Cu composite 20A (refer to 
drawin g 3 ) and C/Cu composite 20 B (refer to drawing 4 ) can be illustrated. 

[0053] As shown in drawing 3 , SiC/Cu composite 20A sinks in Cu or the Cu alloy 44 fused in the open pore 42 of the 
porosity sintered compact 40 which consisted of SiC(s), and, subsequently is obtained by solidifying this Cu or Cu alloy 
44. 

[0054] C/Cu composite 20B is a member which sinks in Cu or the Cu alloy 54 fused in the open pore 52 of the porosity 
sintered compact 50 obtained by carrying out preliminary baking and connecting carbon or its allotrope by network, is 
subsequently obtained by solidifying this Cu or Cu alloy 54, and is shown in an application for patent No. 80833 [ 2000 
to ], as shown in drawin g 4 . 

[0055] When consisting of the composite material and the alloy which the heat sink material 20 mentioned above, 
coefficient of thermal expansion and thermal conductivity can be controlled by setting up the presentation ratio of a 
constituent to above-mentioned within the limits (1.0x10-[ coefficient of thermal expansion 3.0x10-6 - ] 5/K:, thermal 
conductivity: 150 or more W/mK). 

[0056] As for the 1st and 2nd jointing materials for corrugated fibreboard 26 and 28, it is desirable that it is the brazing 
solder material containing an active element, in this case, an active element - the [, such as Mg, Sr, calcium, Ba, and 
Be, / periodic table ] - the [, such as 2A group and Ce, ] - the [, such as 3A group, and Ti Zr, ] - the [, such as 4A group 
or Nb, ] - the [, such as 5A group, and B Si, ] -- at least one of the elements belonging to 4B group can be used. With the 
gestalt of the 1st operation, the brazing solder material of Ag-Cu-Ti or the brazing solder material of Ag-Cu-ln-Ti was used 
as said 1st and 2nd jointing materials for corrugated fibreboard 26 and 28. In this case, an active element is Ti. 
[0057] On the other hand, as shown in drawing 1 , the substrate layer 14 has the solder layer 60 formed on said heat- 
conduction layer 22, and the nickel layer 62 for making good wettability to the solder layer 60 of the IC chip 16, and is 
constituted. 

[0058] And when using member 12A for electronic circuitries concerning the gestalt of the 1st operation, the cooling fin 18 
which consisted of aluminum and Cu is fixed to the inferior surface of tongue of the heat sink material 20 for example, by 
the screw stop (not shown). Especially, with the gestalt of the 1st operation, as shown in drawin g 2 , field (inferior surface 
of tongue) 20a in which said cooling fin 18 is attached among the heat sink material 20 is made into the convex 
configuration toward the method of outside. 

[0059] It is the phase in which the heat-conduction layer 22 was formed, the heat shrink of an electrode 30 progresses by 
heat-treating, and as inferior-surface-of-tongue 20a of the heat sink material 20 in which the heat-conduction layer 22 was 
formed becomes a convex toward the method of outside, specifically, thereby, inferior-surface-of-tongue 20a of the heat 
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a sink^material 20 becomes a convex configuration toward the method of outside at a target as a result of curvature, so that 
it may mention later. In this case, as for the amount of curvatures, it is desirable that it is 1 / 200 - 1/20000 to the maximum 
length of the heat sink material 20. this - it is because the adhesion of bolting of a cooling fin 18 by being out of range 
worsens, fault arises in respect of heat dissipation nature or problems, such as breakage of a member, arise. 
[0060] Next, it explains, referring to drawing 5 A and drawing 5 B about the manufacture approach of member 12for 
electronic circuitries A concerning the gestalt of the 1st operation, and electronic-parts 10A. 

[0061] The manufacture approach concerning the gestalt of the 1st operation is first laid on the heat sink material 20 in the 
setting process shown in drawin g 5 A in order of the 1st jointing material for corrugated fibreboard 26, an insulating 
substrate 24, the 2nd jointing material for corrugated fibreboard 28, and an electrode 30 (setting). This setting is 
performed for example, in atmospheric air. 

[0062] Next, in the junction process shown in drawing 5 B, fixing the heat sink material 20 by which said 1st jointing 
material for corrugated fibreboard 26, an insulating substrate 24, the 2nd jointing material for corrugated fibreboard 28, 
and an electrode 30 were set on a fixture 70, for example, performing pressurization from the upper part in the vacuum of 
1 .0x1 0 to 5 or less Torrs, a temperature up and a temperature fall are performed and it joins. By this junction processing, 
as shown in drawin g 2 , the zygote with which an electrode 30, an insulating substrate 24, and the heat sink material 20 
were unified, i.e., member 12Afor electronic circuitries, is obtained. 

[0063] As for the pressurization in said junction process, it is desirable to pressurize by the force of 0.2 or more MPas and 
10 MPas or less. In this case, 50 micrometers or less of 10 micrometers or less of average thickness of the 1st and 2nd 
jointing materials for corrugated fibreboard 26 and 28 after junction are 5 micrometers or less still more desirably 
desirably. This thickness is controllable by said pressurization. 

[0064] By the temperature up and temperature fall processing performed at the time of said junction, from the difference in 
coefficient of thermal expansion, as the heat shrink of the upper electrode 30 advances rather than other configuration film 
and this shows drawing 2 , it will curve so that the whole (the heat-conduction layer 22 and heat sink material 20) may 
make a convex the inferior-surface-of-tongue 20a side of the heat sink material 20. This curvature becomes remarkable 
when SiC/Cu composite 20A and C/Cu composite 20B are used as heat sink material 20. The amounts of curvatures are 
1 / 200 - 1/20000 to the maximum length of the heat sink material 20, as mentioned above. 

[0065] In addition, as heat sink material 20, when pure Cu and Cu alloy are used, it will curve so that the inferior-surface- 
of-tongue 20a side of the heat sink material 20 may serve as concave contrary to ****. In this case, since it becomes 
difficult to attach the cooling fin 18 as shown in drawin g 1 , processing (post processing) for carrying out flattening of the 
inferior-surface-of-tongue 20a of the heat sink material 20 is needed, and there is un-arranging [ of causing increase of a 
production process J. Therefore, as heat sink material 20, as mentioned above, it is desirable to use SiC/Cu composite 
20A and C/Cu composite 20B. 

[0066] The usual process is performed after member 12A for electronic circuitries concerning the gestalt of the 1st 
operation is produced. That is, a circuit pattern is first formed in the front face of an electrode 30. The resist for circuit 
formation is printed on the whole surface of an electrode 30, after hardening alternatively [ the part which is not etched to 
this resist ], a part for a non-hard spot is removed, the exposed copper is etched in a cupric chloride water solution, and, 
specifically, a circuit pattern is formed in the front face of an electrode 30. 

[0067] Then, in order to remove the low material between circuits, the acid ammonium fluoride water solution washed and 
it rinsed several times further. Then, nickel-P plating was performed to the front face of the metal section as a protective 
layer, and the circuit pattern with a protective layer was formed in it. 

[0068] Subsequently, the IC chip 16 was joined on the circuit pattern of an electrode 30. With the gestalt of the 1st 
operation, for example, the commercial silicon system IGBT (power semiconductor device) was joined with low- 
temperature solder. Furthermore, by wirebonding, although not illustrated, while connecting the metal wire to the terminal 
of the IC chip 16 electrically, the metal wire as well as the circuit pattern of an electrode 30 was connected. 
[0069] Then, member 12A for electronic circuitries to which this IC chip 16 was joined was held in the package, the 
commercial silicone gel for potting was poured in and hardened inside this package, the electric insulation of said member 
12A for electronic circuitries was raised, it closed further that mechanical dependability should be secured, and the power 
semiconductor device was produced in electronic-parts 10A concerning the gestalt of the 1st operation, and this case. 
[0070] Thus, it sets at electronic-parts 10A in member 12for electronic circuitries A concerning the gestalt of the 1st 
operation, and its manufacture approach list. Since an insulating substrate 24 and the heat sink material 20 were joined 
with the 1st jointing material for corrugated fibreboard 26 containing an active element With the active metal contained in 
the 1st jointing material for corrugated fibreboard 26, while an insulating substrate 24 and the 1st jointing material for 
corrugated fibreboard 26 are joined firmly, the heat sink material 20 and the 1st jointing material for corrugated fibreboard 
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a will be joined firmly, and an insulating substrate 24 and the heat sink material 20 will be joined firmly as a result. 

[0071] Therefore, it becomes unnecessary to make nickel plating layer, a solder layer, nickel layer, and a lower electrode 
layer intervene between the heat sink material 20 and an insulating substrate 24, and is good for it only at the 1st above- 
mentioned jointing materia! for corrugated fibreboard 26. Therefore, in the gestalt of this operation, a production process 
can be reduced sharply and cheap-ization of a manufacturing cost can be attained effectively. 

[0072] And in the gestalt of the 1st operation, since coefficient of thermal expansion of an insulating substrate 24, the 1st 
jointing material for corrugated fibreboard 26, and the heat sink material 20 was set to 3.0x10-6 - 1 .0x10-5/K Even if it is 
referred to as electronic-parts 10A which the IC chip 16 is mounted and starts the gestalt of this operation at this member 
1 2A for electronic circuitries and the temperature of the IC chip 1 6 rises with use of this electronic-parts 1 0A It becomes 
impossible to be generated and exfoliation with the heat sink material 20 and an insulating substrate 24 can raise 
dependability. 

[0073] Especially, with the gestalt of the 1st operation, as the 1st jointing material for corrugated fibreboard 26, since the 
brazing solder material containing an active element was used and it excels in heat dissipation nature as compared with 
the case where a solder layer is used, generation of heat from the above-mentioned IC chip 16 is efficiently transmitted to 
the heat sink material 20, and the thermal design to electronic-parts 10A can be performed easily. Moreover, even when 
exposed to a heat cycle, a thermal shock, etc., to an insulating substrate 24, it is hard coming to be generated and a crack 
etc. can aim at improvement in thermal dependability. 

[0074] Namely, although exfoliation of curvature and the **:electrode 30, the crack to the **:insulating substrate 24, and 
the crack to **:soldering section occur in the **:insulating substrate 24 and the malfunction of a semiconductor device is 
brought about when soldering is used like before, and a heat cycle or a thermal shock is received In the gestalt of this 
operation, a series of above-mentioned faults do not arise, and the reliable member 12A list for electronic circuitries can 
be provided with electronic-parts 10A. 

[0075] Moreover, the thing from which Cu or Cu alloy was constituted from SiC/Cu composite 20A into which it sank by the 
SiC base material as said heat sink material 20, Since that from which Cu or Cu alloy was constituted from C/Cu 
composite 20B into which it sank by C (carbon) base material was used A low-fever expansion coefficient and high 
temperature conductivity can be made to attain, and it becomes possible to reduce greatly the mismatching of coefficient 
of thermal expansion with an insulating substrate 24, and to almost adjust it, and thereby, generating of the residual stress 
to the insulating substrate 24 at the time of junction is controlled, and the junction processing by the large area is attained. 

[0076] For example, in C/Cu composite 20B, since the Young's modulus which is one of the ingredient physical properties 
is extremely low as shown in the application for patent No. 80833 [ 2000 to ] mentioned above, it is hard to produce 
residual stress after junction. This stops easily being able to produce the crack to an insulating substrate 24, and 
exfoliation of an insulating substrate 24. 

[0077] Moreover, as an insulating substrate 24, since four layers of AIN layer or Si3Ns were used, coefficient of thermal 
expansion is almost the same as the IC chip 16, and can constitute the insulating substrate 24 with high thermal 
conductivity. 

[0078] Moreover, while immobilization with the heat sink material 20 and a cooling fin 18 becomes easy when it fixes a 
cooling fin 18 to the heat sink material 20 for example, by a screw stop etc. since field 20a in which a cooling fin 18 is 
attached among the heat sink material 20 was made into the convex configuration toward the method of outside, the 
adhesion of these members can be raised and heat dissipation nature can be raised. 

[0079] Next, it explains, referring to drawing 6 - drawing 9 about two examples of an experiment (the 1st and 2nd example 
of an experiment). Here, in the 1st and 2nd examples of an experiment, it examines about examples 1-8 and the 
examples 1 and 2 of a comparison, and the difference on the configuration of these examples 1-8 and the examples 1 and 
2 of a comparison is shown in drawing 6 . 

[0080] Namely, as an insulating substrate 24, thermal conductivity is 180 W/mK and the vertical x width of an example 1 is 
40x50mm. The insulating substrate made from AIN (alumimium nitride) whose thickness is 0.635mm is used. Vertical x 
width as an electrode 30 by 35x45mm Vertical x width used the C/Cu composite whose thickness is 3.0mm by 50x80mm 
as heat sink material 20 using the electrode made from Cu (pure copper) whose thickness is 0.30mm. 
[0081] And the sheet of 50 micrometers of board thickness of the Ag-Cu-Ti low material (Ag-35.25Cu-1 .75Ti) of marketing 
which is the 1st and 2nd jointing materials for corrugated fibreboard 26 and 30 was laid in the list between the electrode 
30 and the insulating substrate 24 between an insulating substrate 24 and the heat sink material 20. Subsequently, under 
the 0.001 33Pa vacuum, after holding for 10 minutes at predetermined temperature (850 degrees C), it ****(ed) and the 
zygote (member 12for electronic circuitries A) was produced. 
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* [608§] In addition, the load of the pressurization of 1MPa was carried out to member 12for electronic circuitries A in 
between at the time of a temperature up and a temperature fall. Member 12A for electronic circuitries had become the 
form where the low material (the 1st and 2nd jointing materials for corrugated fibreboard 26 and 28) which finally has the 
thickness of about 5 micrometers or less, respectively intervened between the electrode 30 and the insulating substrate 24 
at the list, between the heat sink material 20 and an insulating substrate 24. 

[0083] Although an example 2 has the almost same configuration as the above-mentioned example 1, they differ between 
an insulating substrate 24 and the heat sink material 20 at the point which lays the sheet of 50 micrometers of board 
thickness of the Ag-Cu-ln-Ti low material (Ag-27.25Cu-12.5ln-1.25Ti) of marketing which is the 1st and 2nd jointing 
materials for corrugated fibreboard 26 and 28, and is produced by the list between the electrode 30 and the insulating 
substrate 24. 

[0084] Although examples 3 and 4 have the respectively almost same configuration as the above-mentioned examples 1 
and 2, they differ at the point using SiC/Cu composite 20A as heat sink material 20. 

[0085] Although examples 5-8 have the respectively almost same configuration as the above-mentioned examples 1-4, as 
an insulating substrate 24, thermal conductivity is about 90 W/mK, vertical x width is 40x50mm, and they differ at the point 
using the insulating substrate made from Si3N4 (silicon nitride) whose thickness is 0.30mm. 

[0086] The example 1 of a comparison has the almost same configuration as the electronic parts 200 concerning other 
conventional examples shown in drawing 1 1 , as a ceramic plate 206, thermal conductivity is 180 W/mK and vertical x 
width is 40x50mm. Vertical x width to both sides of the insulating substrate made from AIN (alumimium nitride) whose 
thickness is 0.635mm by 35x45mm Vertical x width used the heat sink made from Cu whose thickness is 3.0mm by 
50x80mm as heat sink material (metal base plate) 202 using the copper-clad insulating substrate to which the up 
electrode 210 and the lower electrode 214 by Cu (pure copper) whose thickness is 0.30mm were joined. nickel-P plating is 
performed to the circuit pattern of the up electrode 210 for the surface protection. And the copper-clad insulating substrate 
which gave said surface protection to the heat sink material 202 was soldered, and it considered as the zygote (member 
for electronic circuitries). 

[0087] The example 2 of a comparison has the almost same configuration as the gestalt of this operation, as an insulating 
substrate 24, thermal conductivity is 180 W/mK and vertical x width is 40x50mm. The insulating substrate made from AIN 
(alumimium nitride) whose thickness is 0.635mm is used. Vertical x width as an electrode 30 by 35x45mm Vertical x width 
used the heat sink made from Cu whose thickness is 3.0mm by 50x80mm as heat sink material 20 using the electrode 
made from Cu (pure copper) whose thickness is 0.30mm. 

[0088] And the sheet of 50 micrometers of board thickness of the Ag-Cu-ln-Ti low material (Ag-27.25Cu-12.5ln-1.25Ti) of 
marketing which is the 1st and 2nd jointing materials for corrugated fibreboard 26 and 28 was laid in the list between the 
electrode 30 and the insulating substrate 24 between an insulating substrate 24 and the heat sink material 20. 
Subsequently, the bottom of a 0.001 33Pa vacuum, and after holding for 10 minutes at 730 degrees C, it ****(ed) and the 
zygote (member 12for electronic circuitries A) was produced. In addition, the load of the pressurization of 1MPa was 
carried out to member 12for electronic circuitries A in between at the time of a temperature up and a temperature fall. 
[0089] The 1st example of an experiment sees the thermal resistance about examples 1-8 and the examples 1 and 2 of a 
comparison. First, the thermal resistance measuring device 80 shown in drawin g 9 was produced. This thermal resistance 
measuring device 80 pastes up a heater 82 on the upper part (correctly upper part of an electrode 30) of member 12A for 
electronic circuitries through solder, and forms the cooling system 84 for circulating cooling water to the inferior surface of 
tongue (correctly inferior-surface-of-tongue 20a of the heat sink material 20) of member 1 2A for electronic circuitries. The 
cooling system 84 is equipped with the water bath 86 with a pump, and the flowmeter 88. 

[0090] And the heater 82 was made to generate heat by 10W, in the cooling system 84, cooling water was circulated by 
part for water temperature [ of 24 degrees C J, and flow rate/of 2L, the temperature of the heater side at this time and the 
temperature of the interface of the heat sink material 20 and cooling water were measured, and the thermal resistance of 
each example and the example of a comparison was calculated. Thermal resistance performed relative evaluation which 
set the case of the example 1 of a comparison to 1 . 

[0091] The experimental result of the 1st example of an experiment is shown in drawing 7 . Thermal resistance is one or 
less, respectively, and examples 1-6 have become a value lower than the example 1 of a comparison from this drawin g 7 . 
It turns out that this shows that the temperature gradient of a heater side and an interface (interface of the heat sink 
material 20 and cooling water) is small, and the cooling effect is superior to the example 1 of a comparison. 
[0092] About the thermal resistance of examples 7 and 8, although it is the almost same value as the example 1 of a 
comparison, a heat-resistant impact property is a good point, and it becomes possible to obtain the heat dissipation 
laminating member in which the cooling effect excelled the example 1 of a comparison synthetically. 
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[0093] Next, the 2nd example of an experiment looks at how the condition of the curvature of member 12A for electronic 
circuitries, i.e., the field in which a cooling fin 18 is attached, has curved to the outside about examples 11-13 and the 
examples 1 and 2 of a comparison. 

[0094] Examples 11-13 have the almost same configuration as the structure of the example 2 mentioned above, 
respectively. And an example 11 has the completely same configuration as an example 2, and the thing and example 13 
to which the example 12 made 6.2 ppm/K coefficient of thermal expansion of the heat sink material 20 to the configuration 
of an example 2 set coefficient of thermal expansion of the heat sink material 20 to 8.4ppm/K to the configuration of an 
example 2. 

[0095] An experimental result is shown in drawing 8 . In drawing 8 , the amount of curvatures shows the amount of 
curvatures in the case where the maximum length of the heat sink material 20 is set to 100mm. 
[0096] The example 1 of a comparison does not almost have curvature, and this experimental result shows that the 
example 2 of a comparison has curved in the concave on the contrary. Examples 11-13 have all curved in convex, and 
have become a desirable gestalt. Under the present circumstances, the coefficient of thermal expansion of the heat sink 
material 20 is controlled, and it becomes possible to obtain the amount of curvatures of arbitration as a heat dissipation 
laminating member. 

[0097] Next, it explains, referring to drawing 10 - drawin g 14 about electronic-parts 10B concerning the gestalt of the 2nd 
operation. 

[0098] Although electronic-parts 10B concerning the gestalt of this 2nd operation has the almost same configuration as 
electronic-parts 10A concerning the gestalt of the 1st operation mentioned above as shown in drawing 10 , a part of 
configurations of member 12B for electronic circuitries differ. An interlayer 90 intervenes between an insulating substrate 
24 and the heat sink material 20, the 3rd jointing material for corrugated fibreboard 92 containing an active element 
intervenes between an insulating substrate 24 and an interlayer 90 further, the 4th jointing material for corrugated 
fibreboard 94 which contains an active element between said interlayers 90 and heat sink material 20 intervenes, and, 
specifically, the heat-conduction layer 22 is constituted. In addition, he is trying to form the metal layer 96 in the inferior 
surface of tongue of the heat sink material 20 in the example of drawin g 10 . 

[0099] Here, the dimension, especially the minimum thickness of an electrode 30 are determined by the current density of 
the flowing current, and the maximum thickness is decided by the control objectives of the thermal shock resistance after 
junction, or the amount of curvatures of the whole electronic-parts 10B. The desirable range is 0.1 -1.0mm. In this 
example, it may be 0.3mm. Moreover, when AIN is used as an insulating substrate 24, it can adopt no less than 0.5mm. 
[0100] On the other hand, among the dimensions of an insulating substrate 24, although the thickness which can secure 
the insulation of the current on which the minimum thickness flows an electrode 30 is chosen, since it is the weakest 
ingredient, by the whole electronic-parts 10B, the minimum thickness is determined by reinforcement in practice. That is, it 
is desirable that it is the thickness which can bear thermal shock nature. 

[0101] The maximum thickness of an insulating substrate 24 is decided by the value (thermal resistance gets worse, so 
that it is thick) of thermal resistance. Although the thicker one is advantageous in reinforcement, heat conduction as a 
circuit may worsen. Therefore, the range of the desirable thickness of an insulating substrate 24 has 0.1-1.0 desirablemm. 
In addition, when AIN is used as an insulating substrate 24, the maximum thickness has about 0.635 more desirablemm. 
[0102] An interlayer 90 can ease the insulating substrate 24 at the time of a thermal shock, and the differential thermal 
expansion between the heat sink material 20, can raise the junction nature of the whole electronic-parts 10B, and, 
moreover, can also aim at improvement in thermal shock resistance. 

[0103] Desirable thickness is 0.05-1 .0mm. If it is only relaxation of stress, even if thickness is thin, it is effective (relaxation 
of stress), but if the middle class's 90 volume is set as the almost same volume as an electrode 30, the balance in the 
upper and lower sides of an insulating substrate 24 will become good. 

[0104] moreover, when an interlayer 90 is used as a metal layer and the thickness increases, in order for heat conduction 
as the whole electronic-parts 10B to improve, the thing [ serving, suiting, coming out and determining an interlayer's 90 
thickness ] is desirable. 

[0105] Therefore, although the high copper, the silver, the aluminum, or these alloys of heat conduction are mentioned as 
an interlayer's 90 ingredient, since it is five to about six, it is desirable [ copper / 7-8, and silver ], when the effectiveness of 
relaxation of stress sets aluminum to 1 to take thickness into consideration with the ratio. 

[0106] moreover, although the aluminum of 390 W/mK and silver is 415 W/mK extent and 230 W/mK and copper have the 
best silver in this, the thing of heat conduction with the temperature of a manufacturing cost and jointing materials for 
corrugated fibreboard 92 and 94 which it serves, and it suits, and is come out and chosen is desirable. With the gestalt of 
this 2nd operation, aluminum and copper were chosen as an interlayer's 90 ingredient. 
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[0107] An interlayer 90 also has a function of the radioactive improvement in heat besides relaxation of the stress 
generated in a differential thermal expansion, as mentioned above. 

[0108] The heat sink material 20 has the reinforcement for fixing to a cooling fin 18, and a dimension is determined by 
convective [ of the heat generated with the IC chip 16 on an electrode 30 ]. Usually, although it is about 3mm, since direct 
water cooling of the heat sink material 20 can be carried out or technique, such as giving and carrying out air cooling of 
the configuration of a fin to heat sink material 20 the very thing, can be considered, the thickness of the heat sink material 
20 is 1-30mm preferably. 

[0109] As for the metal layer 96 formed in the inferior surface of tongue of the heat sink material 20, it is desirable to select 
an ingredient with affinity with the cooling fin 18 fixed to the heat sink material 20. Of course, when carrying out direct 
water cooling of the heat sink material 20 or giving the configuration of a fin to heat sink material 20 the very thing, 
thickness, a configuration, etc. according to it can be considered. 

[0110] About the 3rd and 4th jointing materials for corrugated fibreboard 92 and 94, since it is the same as the 1st and 2nd 
jointing materials for corrugated fibreboard 26 and 28 used in electronic-parts 10A concerning the gestalt of the 1st 
operation mentioned above, the duplication explanation is omitted here. 

[01 1 1] Next, it explains, referring to drawin g 1 1 A and drawin g 11 B about the manufacture approach of member 12for 
electronic circuitries B concerning the gestalt of the 2nd operation, and electronic-parts 10B. 

[01 12] The manufacture approach concerning the gestalt of the 2nd operation is first laid on the heat sink material 20 in 
the setting process shown in drawing 1 1 A in order of the 4th jointing material for corrugated fibreboard 94, an interlayer 
90, the 3rd jointing material for corrugated fibreboard 92, an insulating substrate 24, the 2nd jointing material for 
corrugated fibreboard 28, and an electrode 30 (setting). This setting is performed for example, in atmospheric air. 
[01 13] Next, in the junction process shown in drawing 1 1 B, fixing the heat sink material 20 by which said 4th jointing 
material for corrugated fibreboard 94, an interlayer 90, the 3rd jointing material for corrugated fibreboard 92, an insulating 
substrate 24, the 2nd jointing material for corrugated fibreboard 28, and an electrode 30 were set on a fixture 70, for 
example, performing pressurization from the upper part in the vacuum of 1.0x10 to 5 or less Torrs, a temperature up and a 
temperature fall are performed and it joins. By this junction processing, as shown in drawing 10 , the zygote with which an 
electrode 30, an insulating substrate 24, and the heat sink material 20 were unified, i.e., member 12B for electronic 
circuitries, is obtained. 

[01 14] As for the pressurization in said junction process, it is desirable to pressurize by the force of 0.2 or more MPas and 
10 MPas or less. In this case, 50 micrometers or less of 10 micrometers or less of average thickness of the 3rd and 4th 
jointing materials for corrugated fibreboard 92 and 94 after junction are 5 micrometers or less still more desirably 
desirably. This thickness is controllable by said pressurization. 

[01 15] Since subsequent processing is the same as that of the manufacture approach of member 12for electronic 
circuitries A concerning the gestalt of the 1st operation mentioned above, and electronic-parts 10A, the duplication 
explanation is omitted here. 

[01 16] It sets at electronic-parts 10B in member 12for electronic circuitries B concerning the gestalt of this 2nd operation, 
and its manufacture approach list. Since the 3rd jointing material for corrugated fibreboard 92 containing an active element 
is made to intervene between an insulating substrate 24 and an interlayer 90 and it was made to make the 4th jointing 
material for corrugated fibreboard 94 which contains an active element between said interlayers 90 and heat sink material 
20 intervene With the active metal contained in the 3rd and 4th jointing materials for corrugated fibreboard 92 and 94, 
while an insulating substrate 24 and an interlayer 90 are joined firmly, an interlayer 90 and the heat sink material 20 are 
joined firmly. 

[0117] And by existence of an interlayer 90, the differential thermal expansion between the insulating substrates 24 and 
the heat sink material 20 at the time of a thermal shock can be eased, and the junction nature of this whole member 12B 
for electronic circuitries can be raised. That is, the thermal shock resistance of member 12B for electronic circuitries can 
be raised by said interlayer 90. 

[0118] here, three examples of an experiment (expedient - the 3- it is described as the 5th example of an experiment) are 
shown. First, the 3rd example of an experiment looks at the degree of improvement in the thermal conductivity by making 
an interlayer 90 intervene about examples 21-25, as shown in drawin g 12 and drawin g 13 . 

[0119] As for an example 21 , thermal conductivity shows the example for which thermal conductivity used Si3N4 of 30, 40, 
60, and 90 W/mK as an insulating substrate 24, respectively, as for examples 22-25, using AIN of 180 W/mK as an 
insulating substrate 24. An experimental result is shown in drawing 12 and drawing 13 . In addition, as for the interlayer 
90, thermal conductivity all used Cu of 390 W/mK. Moreover, in drawin g 12 , Si3N4 as the quality of the material of an 
insulating substrate 24 is only displayed as "SN." 
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[0120] In drawing 13 , a bar graph shows the thermal conductivity of an insulating substrate 24, and a line graph plots the 
theoretical thermal conductivity of a zygote (member 12for electronic circuitries B). 

[0121] From these drawing 12 and drawing 13 , it turns out that the thermal conductivity when considering as a zygote is 
improving sharply, and by making an interlayer 90 intervene shows 3 to 6 times as much improvement as the thermal 
conductivity of an insulating substrate 24 in examples 22-25 especially. 

[0122] Next, the 4th example of an experiment measures the amount of curvatures of the zygote (member for electronic 
circuitries) by the pressure at the time of junction in a list, when not considering as the case where an interlayer 90 is 
made to intervene. This experimental result is shown in drawin g 14 . 

[0123] This drawing 14 shows that it turned out that the direction with an interlayer 90 has few amounts of curvatures, and 
the one where welding pressure is smaller has few amounts of curvatures, and the one of the amount of curvatures where 
an interlayer's 90 thickness is thinner has decreased. 

[0124] Since the one of the whole amount of curvatures where thickness is thinner will decrease [ when a metal layer is 
used as an interlayer 90 ] although heat conduction as the whole electronic-parts 10B improves if the thickness increases 
as mentioned above, it turns out that it is desirable to determine an interlayer's 90 dimension in consideration of these 
points. 

[0125] The 5th example of an experiment examines the heat-resistant impact property about examples 51-53. An example 
51 has the configuration between which the interlayer 90 was made to intervene, using SI3N4 as an insulating substrate 
24, an example 52 has the configuration between which the interlayer 90 was made to intervene, using AIN as an 
insulating substrate 24, and an example 53 has the configuration between which an interlayer 90 is not made to intervene, 
using Si3N4 as an insulating substrate 24. 

[0126] And about this heat-resistant impact test, it carried out using heat-resistant impact test equipment (Tabai Espec 
make: TSA-71S). This heat-resistant impact test equipment is divided into three fields of sample installation area, 
elevated-temperature area, and low-temperature area, and has the structure of changing the sample interior of a room to 
low temperature, ordinary temperature, and an elevated temperature in an instant, by the damper (duty of a temperature 
shutter) which leads to a sample room opening and closing, and carrying out open air installation. 
[0127] After holding it for 15 minutes at -65 degrees C, the temperature up of it was carried out to the room temperature, 
the trial was lowered to -65 degrees C after maintenance for 5 minutes at the room temperature, it performed the 
temperature up to 150 degrees C after maintenance for 5 minutes at the room temperature, after holding it for 15 minutes 
at 150 degrees C, it lowered the temperature to the room temperature, and it made this actuation of a series of 1 cycle. 
[0128] Five pieces were prepared for every sample, among those, it had the number of cycles in the time of at least one 
crack occurring in an insulating substrate, or exfoliation by the joint of a heat sink arising, and the heat-resistant impact 
property of each sample was evaluated. 

[01 29] In addition, about the judgment of the existence of the crack by the side of the insulating substrate 24 after the 

above-mentioned heat-resistant impact test, ultrasonic-testing equipment (made in Hitachi: AT7500) estimated. 

[0130] As a result of this 5th example of an experiment, the heat-resistant impact property of an example 51 was 1000 or 

more cycles, the example 52 was 200 or less cycles, and the example 53 was just over or below 500 times. 

[0131] Therefore, by making an interlayer 90 intervene further shows that thermal shock nature is improving, using SI3N4 

as an insulating substrate 24. 

[0132] In addition, the electronic parts of the ability of various configurations to be taken are natural in the member for 
electronic circuitries concerning this invention, and its manufacture approach list, without deviating not only from the 
gestalt of above-mentioned operation but from the summary of this invention. 
[0133] 

[Effect of the Invention] As explained above, according to the electronic parts, a production process can be sharply 
reduced in the member for electronic circuitries concerning this invention, and its manufacture approach list, cheap-ization 
of a manufacturing cost can be effectively attained in them, and, moreover, thermal dependability can be raised in them. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing of longitudinal section showing the configuration of the electronic parts concerning the gestalt of 
this operation. 

[Drawing 2] It is the sectional view showing the member for electronic circuitries concerning the gestalt of this operation, 
and a cooling fin. 

[ Drawin g 3] It is the enlarged drawing showing the SiC/Cu composite which is an example of the component of heat sink 
material. 

[ Drawing 4] It is the enlarged drawing showing the C/Cu composite which are other examples of the component of heat 
sink material. 

[ Drawin g 5] Drawin g 5 A is the explanatory view showing a setting process, and drawin g 5 B is the explanatory view 
showing a junction process. 

[ Drawing 6] It is front drawing showing the configuration of the examples 1 and 2 of a comparison in an example 1 - 8 lists. 

[ Drawing 7] It is front drawing showing the experimental result of the 1st and 2nd examples of an experiment. 
[Drawin g 8] It is front drawing showing the experimental result of the 3rd example of an experiment. 
[ Drawing 9] It is the explanatory view showing the outline configuration of a thermal resistance measuring device. 
[ Drawing 10] It is drawing of longitudinal section showing the configuration of the electronic parts concerning the gestalt of 
the 2nd operation. 

[Drawing 11 ] Drawing 11 A is the explanatory view showing a setting process, and drawing 1 1 B is the explanatory view 
showing a junction process. 

[ Drawin g 12 ] It is front drawing showing the result in the 3rd example of an experiment. 
[ Drawin g 13] It is the graph which shows the result in the 3rd example of an experiment. 
[Drawing 14] It is front drawing showing the result in the 4th example of an experiment. 

[Drawing 15] It is drawing of longitudinal section showing the electronic parts concerning the conventional example. 
[ Drawin g 16] It is drawing of longitudinal section showing the electronic parts concerning other conventional examples. 
[Description of Notations] 

10A, 10B - Electronic parts 12A, 12B » Member for electronic circuitries 

14 - Substrate layer 16 - IC chip 

18 - Cooling fin 20 - Heat sink material 

22 - Heat-conduction layer 24 - Insulating substrate 

26 - The 1st jointing material for corrugated fibreboard 28 - The 2nd jointing material for corrugated fibreboard 
30 - Electrode 90 - Interlayer 

92 - The 3rd jointing material for corrugated fibreboard 94 - The 4th jointing material for corrugated fibreboard 
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